INTRODUCTION
A distinctive sphene-bearing ignimbrite is found in lower Miocene sedimentary and volcanic sequences in a region from Barstow, California, to the western margin of the Colorado Plateau in Arizona (Figure 1) [Goff et al., 1983; Glazner et al., 1986 ]. The tuff is grey to pink in color and at most localities it is incipiently to highly welded. The phenocryst assemblage is dominated by large sanidine crystals that show a flash of blue color in some orientations (adularescence). Grains of sphene are observable in most hand samples.
This tuff was first described for localities on the Colorado
Plateau by Young [1966] and Young and Brennan [1974] , who named it the Peach Springs Tuff for the easternmost location that then was known. Young [1966] [1986] proposed that the Peach Springs, Redfire tuff, and tuffs mapped by T. W. Dibblee [see Glazner et al., 1986] are the same unit, based on the distribution, general thickness variations, and available stratigraphic and petrological data. This proposed correlation has been supported by work on the suite of heavy minerals [Gusa et al., 1987] , which distinguishes the Peach Springs Tuff from tuffs of local occurrence in the region.
Additional support for the correlation of the Peach Springs Tuff comes from paleomagnetic studies. Young and Brennan [1974] showed that the Peach Springs Tuff on the Colorado Plateau has an unusually paleomagnetic direction, when compared to the mean Miocene magnetic pole. Recent paleomagnetic measurements on proposed Peach Springs Tuff from many of the localities shown in Figure 1 coarsely vesicular, and the less abundant is grey with smaller vesicles. Both pumice types are composed of isotropic glass and contain at least 5% of clear, glassy sanidine that lacks adularescence. Sanidine separates from the yellow-white pumice were used for the 4øAr/39Ar incremental release method, and mineral grains from grey pumice lumps were used for dating by the laser fusion method. Biotite grains from the gray pumice appeared slightly iridescent, but hornblende grains appeared unaltered. 
Sample Preparation
Separates from bulk tuff samples. Splits of previously dated mineral separates were hand-picked to provide an analytical sample of optically clear sanidine grains.
Pumice samples (JN87-Ki). Several lumps of the yellowwhite pumice provided sanidine for incremental-and totalrelease 4øAr/39Ar determinations. The pumice was crushed and sieved to isolate favorable size fractions of individual, noncomposite grains. Standard density, magnetic, and handpicking techniques were used to purify mineral separates. In all cases, purity was estimated to be greater than 99.5%. For the laser fusion determinations, clean optically clear grains of sanidine, and apparently clean biotite and hornblende grains, were hand-picked from the -60 to +100 mesh fractions of two lumps of grey pumice after crushing and sieving. Sanidine grains were treated by brief etching with 5% HF and 15% HNO3, followed by thorough washing with purified water.
Analytical Techniques
The 4øAr/39Ar determinations for bulk samples. The samples were encapsulated in aluminum foil, weighed, and loaded into silica glass vials, which were then sealed. Samples were irradiated in the H5 facility of the Ford Nuclear Reactor at the University of Michigan. The primary flux monitor was MMhb-1, the Minnesota hornblende standard [Alexander et al., 1978] . Correction factors for Ca-and K-derived isotopes as determined from analysis of irradiated K and Ca salts are 4øAr/39Ar(K) = 0.0347; 36Ar/37Ar(Ca) = 0.000257; 39Ar/37Ar(Ca) = 0.000749. Samples were heated in a molybdenum crucible within an ultrahigh vacuum extraction system, using RF induction heating. Extraction temperatures were calibrated with an optical pyrometer, and are estimated to be accurate to _+50øC. Standard gettering techniques were used to purify the inert gases. The isotopic composition of Ar was determined using a 15-cm-radius Nier-type mass spectrometer.
Ages were calculated using the equations of Dalrymple et al. [1981] (Tables 2a and 2b ).
The analytical data were used to estimate ages using total gas, plateau, and isotope-correlation approaches. A total gas age was determined by weighting each age and its associated uncertainty based on the amount of 39Ar(K) present in the gas increment (Tables 2a and 2b The data have also been analyzed in terms of an isotope correlation diagram. In order to use this technique, all data are corrected for extraction line blanks and any interfering Ar isotopes that may be produced during irradiation. Following corrections, the diagram is assumed to represent a mixture in the sample of Ar isotopic ratios from two end- Mafic minerals from pumice. The weighted mean age produced for biotite separates is 18.40 _ 0.08, which is not significantly different from the sanidine mean age at the 95% level of confidence. However, the ages of individual analyses range from 16.60 to 19.01 Ma and show more scatter than can be ascribed to analytical error. The hornblende ages have a weighted mean of 16.57 -0.38. These results are both internally inconsistent and 8-13% lower than the age of the sanidine.
DISCUSSION

Age of the Peach Springs Tuff
The age spectra and intercept of isotopic correlation diagrams demonstrate that the sanidine from the Peach Springs Tuff pumice is both undisturbed and contains no inherited 4øAr. The mean age of 18.43 _ 0.33 Ma from the incremental release data is not significantly different from either the simple or weighted mean ages of 18.51 -0.10, and 18.50 _+ 0.06 derived from laser fusion analysis. We prefer to include a 1% uncertainty in J due to reactor flux gradients and propose that the age of 18.50 -0.18 Ma (rounded to 18.5 -0.2) for the sanidine is the likely age of emplacement of the Peach Springs Tuff.
Sources of Variation in Dating of the Peach Springs Tuff
Mineral separates from bulk samples. There are several plausible explanations for incremental release spectra that characterize the mineral separates from bulk tuff samples (Figure 3 and Table 2 ). These explanations include loss of 4øAr, retention of extraneous 4øAr, and contamination by older material. The spectra that climb to older ages throughout incremental Ar releases are similar to those exhibited by samples that have largely outgassed during a thermal event later than the initial crystallization of the rock [Turner, 1968] . This interpretation would mean that the Peach Springs Tuff is older than 27 Ma, the apparent age of the oldest increment for any of the samples. [1985] , who stressed the importance of using minerals "separated from pumice blocks or fiamme, not the easily contaminated matrix" of tuff for dating. Our results indicate that sanidine is better than mafic minerals for dating pumice from Miocene tuff deposits, which probably underwent vapor-phase alteration and weathering after deposition.
We infer that most grains of contaminant minerals which contribute to spuriously old ages come from detritus incorporated during deposition of the ignimbrite, although incorporation of some older material probably occurred in the magma chamber. Eventual identification of the Peach Springs Tuff source will help to clarify this hypothesis. The identification of several probable stages of contamination emphasizes the value of both the 4øAr/39Ar incremental heating and laser fusion techniques in the recognition of the causes of variation in dates from igneous rocks.
